Supplemental Materials and Methods cDNA clones and constructs
For making RNAi constructs, oligonucleotides corresponding to an artificial microRNA were inserted into the Esp3I site of R-miR [6] . miTls-253 was made using miTls-253-Fw: 
Animals
Heterozygous FUS/TLS (TLS +/-) knockout mice [4] were maintained on a C57BL/6J (B6) background. To obtain homozygous TLS knockout mice, heterozygous TLS mice (B6) were crossed with ICR mice. The F1 TLS heterozygote mice on a mixed background of B6 and ICR were intercrossed to obtain outbred TLS -/-mice. For behavioral analysis, in vitro fertilization was performed to obtain large numbers of animals. To maximize the survival of homozygote KO mice, roughly half of the pups with normal body size, which were presumably wild type or heterozygotes, were removed from the cages. The genotypes of all animals were confirmed by PCR. In all experiments, only male mice were used for all genotypes. Animals used for life span analysis were not used in behavioral or histological analyses. All the experiments with mice were approved by the Animal Experiment Committee of the RIKEN Brain Science
Institute.
Behavioral analysis
The experimental room was maintained in 12 hr light-12hr dark periods (light period:
8:00 AM to 8:00 PM). We maintained three to five animals per cage, with an exception for ICR/B6 mice with one or two animals per cage to avoid fighting. The number of animals used in an experiment was determined by the capacity and availability of experimental equipments as well as experimenters. Each experiment was conducted by the same experimenter. Animals were tested blindly for genotype. All animals used for experiments were included in data analysis.
A Rotarod test was performed using MK-610 (Muromachi Kikai Tokyo, Japan).
The time duration of mice on the Rotarod was measured. In one set of experiments, three trials per animal were performed with intervals of at least 30 minutes between trials. The average of three trials was used for data analysis (two-tailed unpaired t-test).
Animals were tested at 39 weeks (n=13 for TLS
For the analysis of spontaneous home cage activity, mouse movement was automatically monitored using SCANET (Melquest, Toyama, Japan) for 6 or 7 days.
Each animal was maintained in a cage with bedding, water, and food and let move freely.
The cage was located inside of an apparatus equipped with an infrared sensor to detect mouse movement. Animals were tested at 8 or 9 weeks of age (n=12 for TLS ).
Light-dark box analysis was performed using an apparatus previously described [10] . Animals were first put in the light compartment. The time duration of the first transition into dark compartment, the number of transitions, and total time spent in each chamber were analyzed for 10 minutes. ICR/B6 outbred animals were tested at 40 weeks old (n=13 for TLS +/+ and n=21 for TLS -/-).
Tremor analysis
Tremor measurement was based on a method described previously (Park et al., 2010). A wireless accelerometer, MVP-RF8-EC (MicroStone, Nagano, Japan), was attached to the bottom of a plastic box with a cover that can be hung in the air by a plastic string. A mouse was placed inside of the box and allowed to move freely. The motion of the mouse was recorded by the accelerometer for 1-5 minutes at a sampling rate of 1 kHz.
The resultant values of every 1024 data points on the x axis was subjected to fast 
Biochemical analysis of mouse tissues
All extraction buffers were supplemented with 1× complete protease inhibitor cocktail for storage. Samples were boiled for 5 minutes and subjected to SDS-PAGE using 5-20% gradient gels (e-PAGEL, ATTO) or AGERA. After electrophoresis, proteins were transferred to a PVDF membrane for 90 minutes at 150 mA for 1 h using a semidry blotter at room temperature or at 40 V using a tank blotter in a cold room. Transferred proteins were detected by immunostaining.
Cell death analysis
Cell death in mouse brain sections was analyzed using a Deadend colorimetric TUNEL system (Promega), Fluorojade-C (Millipore), or FD NeuroSilver kit II (FD Neurotechnologies, Inc), according to the manufacturer's recommendation. We examined 8 or 10 week-old mice but did not detect a specific increase in dead or dying cells in TLS KO animals compared to WT animals.
Cell culture and transfection
Neuro2a ( 
Microarray analysis
Total RNA was extracted from frozen mouse brain regions or spinal cord using TRIzol reagent (Invitrogen). The resultant RNA was further purified using RNeasy and RNase-free DNase kit (Qiagen). 100 ng of RNA was amplified with Ambion WT Expression kit and labeled with WT Terminal Labeling kit (Affymetrix). Mouse Exon 1.0 ST array (Affymetrix) was hybridized with labeled probes according to the manufacture's protocol. Dataset analysis was performed using GeneSpring GX (Agilent Technologies) and AltAnalyze [3] . For gene expression levels, we noticed correction of multiple comparisons by the method of Benjamini and Hochberg was too stringent. For example, the raw and corrected P values for FUS/TLS in the ExonArray analysis of striatum were 0.001 and 0.62, respectively. Thus, exploration of altered genes using the corrected P-values could result in a large number of false negatives and was not practically informative. This may be mainly due to the small size of samples (n=3 for each region) and the relatively large number of tests (> 28000 probesets). We compared qPCR and ExonArray results and found that the majority of tested genes showed concordant results (r=0.89, Fig. S5a, left) . In many cases, genes with marginal P values (0.01~0.05) in ExonArray could be reproduced by qPCR analysis (Fig. S5a, right) .
Assuming that qPCR provides accurate measurements of expression, these results indicate an empirical false discovery rate around 15% (4/27) when raw p-value <0.05 was used as a threshold. For counting the number of differentially expressed genes (in Fig. 4a ) and for gene ontology analysis, we used a more stringent threshold P<0.005 to select genes. Thus, we adopted the use of raw p values rather than FDR-corrected ones.
For the same reason, we used raw P values for the evaluation of RNA processing analysis in AltAnalyze. Using a loosened threshold in the ExonArray analysis was supported by a recent report [11] . We used the FIRMA method [9] for detection of RNA processing. NCBI37/mm9 was used as a mouse genome assembly. Gene ontology analysis was performed using DAVID [5] .
Quantitative PCR (qPCR)
Quantitative PCR analysis was performed using LightCycler 480 (Roche) according to the manufacturer's protocol. For quantification using SYBR Green, FastStart Universal SYBR Green Master (Roche Applied Science) was used. Primer sets were designed using either PrimerExpress (Applied Biosystems) or PrimerQuest (Integrated DNA Technologies). Gapdh was used as a reference of normalization. For most qPCR experiments, we used cDNA samples of mice that were also used for microarray analysis. We prepared additional striatal cDNA samples for the experiment shown in Supplementary Fig. S5b . The sequences of primers are listed as follows. 
Statistical analysis
We used a two-tailed unpaired t-test for comparison between two samples. We used ANOVA followed by Tukey's post-hoc test for multiple comparison. For the analysis of survival rate, we used the Kaplan-Meier method followed by log-rank test. We considered the differences significant when P value is less than 0.05. In bar charts and line charts, error bars represent standard errors of the mean. The number of samples and P values are described in the figure legends. 
Supplemental Tables (See separate Excel file)
Additional file 2: Table S1 . Gene expression analysis of FUS/TLS-deficient mice.
Gene expression changes detected using ExonArray and AltAnalyze. Genes that were altered 1. Changes in gene expression and RNA processing caused by FUS/TLS depletion in this study and a previous one are listed [7] . A relaxed threshold (P<0.05) was used for our list to maximize the detection of overlaps in these studies. 
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